The Sedimentary Environment and Palaeogeographic Characteristics of the Late Triassic Epoch in Shaoshan Coal Field of Hunan Province  by Zhang, Chao et al.
 Procedia Environmental Sciences  12 ( 2012 )  499 – 504 
1878-0296 © 2011 Published by Elsevier B.V. Selection and/or peer-review under responsibility of National University of Singapore.
doi: 10.1016/j.proenv.2012.01.309 
2011 International Conference on Environmental Science and Engineering  
(ICESE 2011)
The Sedimentary Environment and Palaeogeographic 
Characteristics of the Late Triassic Epoch in Shaoshan Coal 
Field of Hunan Province
Chao Zhanga, Liang Cuib, Kai Shaoa, Longyi Shaoa, Yihong Hua
aCollege of Geoscience and Surveying Engineering, China University of Mining and Technology (Beijing),  
zcgeology@126.com 
bCollege of Resources and Safety Engineering,China University of Mining and Technology (Beijing), 
lcck07@126.com 
Abstract  
In the late Triassic epoch, China is one of the few wide spread and resourceful coal basin countries, but the 
exploration of most regions is not enough for the development and utilization of coal resources, especially. 
Stratigraphic sequence and coal are well developed in Shaoshan coal field in the upper Triassic formation which is a 
primary coal-bearing stratum. Due to the complexity of regional tectonics and coal accumulation, there is not a clear 
understanding about sedimentary environment and paleogeography in late Triassic. Based on the analysis of outcrop 
and drilling data in detail, the research work of the paper consist of identification of sedimentary facies type and 
model of the study area and the drawing of lithofacies palaeogeography maps. The research findings are basis to the 
exploration and forecast of coal resources in Shaoshan coal field of eastern Hunan. 
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1.Introduction 
The Upper Triassic strata of research area are divided into Zijiachong Formation, Sanjiachong 
Formation and Sanqiutian Formation [1]. The strata and outcrop are mainly well developed in Liuyang-
Chengtanjiang section of eastern Hunan.
Fig.1 Map showing partition of tectonic units in Hunan Province 
2.The sedimentary characteristics
The strata of research area contain a large number of fragmental rock and a small quantity of 
mudstone, carbonaceous mudstone and coal seam. 
Zijiachong Formation: The lithogical combination mainly consists of siltstone, silty mudstone, fine-
grained quartz sandstone, carbonaceous mudstone and coal seam. The rock color is from Dark grey to 
Gray black. The seam thickness varies from thin to medium-thick layer. The number of coal seam is from 
1 to 20, among which the number of workable coal seams is from1 to 7. The total thickness of coal seam 
is less than 10.39m. Multi-conglomerate or gravel are often reserved in the bottom of coal seam and most 
contain siderite nodules or lenses. Compared with the strata of late Triassic epoch, the contact 
relationship of strata of the research area belongs to angular unconformity contact. Formation is rich in 
plant fossils, represented by combinations of Ptilozamites-Anthrophyopsis-Lepidopteris.
Sanjiachong Formation: The stratigraphic unit belongs to new definition, including "Tianzishan 
sandstone", "Laohuchong sandstone and shale" and Sanjiachong shale. The strata are marine deposits, 
commonly called "marine bed". The rock color varies from dark gray to black gray. The lithology 
contains a large amount of mudstone and silty mudstone and small amount of fine-grained siltstone (parts 
is medium-grain) which include the thin layer of quartz sandstone with calcareous, occasionally including 
coal-bearing line and being rich in siderite nodules. Spherical gray mudstones are often characterized by 
the wind into a thin sheet. The formation’s thickness comes up to 378m and the average thickness is 
137m around. Generally, the strata have non-coal seam and belongs to a continuous deposit with the 
underlying Zijiachong Formation. The formation is rich in the estuarine facies fossil of lamellibranchia.  
Sanqiutian Formation: The formation consists of gray and dark gray sandy mudstone, siltstone fine 
quartz sandstone, mudstone, carbonaceous mudstone and coal. The thickness of glutenite or 
conglomerate is a few meters seam in some local region. The number of coal seam is from 3 to 7, among 
which the number of workable coal seams is from1 to 3. The models of occurrence of coal seam are not 
stable and the bottom of coal seam often contains conglomerate. The total thickness of Sanqiutian 
Formation come up to 275-399m and the average thickness is 337m. the contact relationship of strata of 
Sanqiutian Formation and Sanjiachong Formation is conformable contact. The formation is rich in 
siderite nodules and fossil of animals and plants. 
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3.Sedimentary environment 
At the end of Middle Triassic, Indosinian movement had the strong impact on Hunan, most areas were 
uplifted and converted into land. Just along the NNE strip of eastern to east Hunan, the area still retained 
the gulf environment, formed the Jiangxi-Hunan-Guangdong Gulf and deposited paralic coal-bearing 
strata. As shown in Figure 2. Based on the sedimentary characteristic of various kinds of lithofacies 
forms and different sedimentary types, the major sedimentary environment of Shaoshan coal field is 
estuarine-lagoon facies [2]. the sedimentary environments of identification are as follows.  
Estuarine-lagoon Facies: siltstone is the primary lithofacies.  The sandstone/siltstone ratio is less than 
1. The sandstone content accounts for 32%. The rock color varies from dark grey to grey dark. The 
horizontal and wavy bedding are well developed. The sedimentary rock abounds in siderite nodule. The 
strata contain some coal seams which are mainly shedcoals. The number of workable coal seam is from 2 
to 4. The strata contain fossil of lamellibranchia and plant.  
Tidal-Flat Facies: Mudstone and siltstone are the primary lithofacies. The sandstone/siltstone ratio is 
less than 1. The sandstone content accounts for 25%. The horizontal and wavy bedding are well 
developed. The sedimentary rock abounds in pyrite and siderite nodule . The strata contain some coal 
seams which are mainly shedcoals. The number of workable coal seam is from 3 to 4. The strata contain 
fossil of lamellibranchia and plant.  
Coastal Plain Facies: Mudstone and sandstone are the primary lithofacies. The sandstone/siltstone 
ratio is from 1 to 4. The sandstone content accounts for 50%. The bedding are well developed. The 
degree of roundness and sorting belongs to medium.The sedimentary rock abounds in siderite nodule. 
The strata contain some coal seams. The number of workable coal seam is from 1 to 2. The strata contain 
plant fossil. 
The delta facies: the argillaceous sandstone is the primary lithofacies. Sandstone/ siltstone ratio is 
greater than 4. The ratio of sandstone content accounts for 70%. The color of sandstone and siltstone 
varies from grey to grey white. Bedding is not apt to be identified. The number of coal seam is around 4 
in delta facies. The models of occurrence of coal seam belong to a discontinuous deposit. The strata 
contain plant fossils. 
Fig.2 Upper Triassic of sedimentary facies of the Shaoshan coal field in Hunan 
Shore Lake Facies: mudstone is the primary lithofacies. Sandstone/ siltstone ratio is greater than 1. 
The ratio of sandstone content accounts for 25%. The number of coal seam is 6 among which the number 
of workable coal seam is 3. The strata contain plant fossils. 
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Shallow Lake Facies: mudstone is the primary lithofacies. The ratio of sandstone content is less than 
25%. The strata contain fossils of lamellibranchia and plant. 
4.The characteristics of paleogeography 
After the Indosinian orogeny, sedimentary environment and paleogeography underwent a fundamental 
change in Hunan province. Neritic environment mainly composed by carbonate sedimentary ended in 
upper Triassic era. Upper Triassic and the Mesozoic sediment were mainly terrigenous clastic rocks and 
mudstone with a small amount of iron rocks and carbonate stone. 
Early in Upper Triassic (Zijiachong period): From south to north, transgression went through Yizhang, 
Zixing and Youxian area which formed the prototype of Hunan-Jiangxi gulf to Chengtanjiang district, 
Liuyang[3]. Because of the sufficient deposition at that moment, the seawater along the narrow channel 
intruded here intermittently. The main rock combination is black mudstone and sandy mudstone 
including thin and medium bedded siderite siltstone, limestone shard and thin-layer siderite rock bands. 
The horizontal bedding was the main structure. There were microwave beddings in the siltstone. Some 
wide salinity biological and a few ostracoda lived in the environment. These sedimentary characteristics 
reflected the characteristics of stagnation gulf and lagoon depositional environment. In the underside and 
middle-north of Zijiachong formation which were rich in plant fossils and containsiderite oolitic 
structure, there are a few black mudstone without great thickness mudstone and silty mudstones. A lot of 
coking vertical root fossils could be founded in the single-layer. The strata include coal line and lenticular 
thin coal seam. It was the short-term swamp’s product of lagoon. As shown in Figure 3. 
Fig. 3 Lithofacies paleogeographic map of Zijiachong Formation of Shaoshan coal field 
Mid-term of Upper Triassic (Sanjiachong Period): Paleogeography was same as zijiachong Period. But 
the region of gulf expanded obviously and sedimentary area was wider than earlier period. Liuyang area 
was still stagnation gulf and lagoon environment. Hunan-Jiangxi gulf (the eastern of Liuyang region) was 
mainly on argillaceous rock deposition and its rock combination was made of gray and dark silty 
mudstones, mudstone, mud siltstone, thin layer siderite rock and a few quartz sandstones with 
microwave, horizontal bedding and wormholes. In addition, the strata contain the Ostracoda and bivalve 
which belonged to two kinds of ecological types. In this rock combination, there are a few miscellaneous 
sandstones, which indicate the possibility of intermittent supply of seawater or intermittent flood current 
injection. As shown in Figure 4. 
Late in Upper Triassic (Sanqiutian period): after Sanwan movement caused hiatus, the continual 
transgression arrived in Hunan province. The seawaters of Hunan-Guangdong gulf went through 
Youxian, Chaling area into Hunan-Jiangxi, making the range of gulf bigger than the past. But intermittent 
transgression inflowed the Xiangtan basin, Zhuzhou basin and some other depressed basins, forming 
marsh lakes. The middle and bottom of strata were mainly composed by the dark gray mudstone, mud 
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siltstone, silty mudstones, a few siltstone, quartz fine-grained sandstone and coal lines. In the upper layer, 
quartz sandstone, mudstone and siltstone and coal seam formed rhythmic layers. At the bottom of strata, 
the structure was major in horizontal bedding and minor in current bedding. For the paleontology, the 
bottom was mainly composed by bivalve and few plants, while the upper was rich in plants fossils and 
common with bivalve which had characteristics combination types of desalt lagoon phase. To sum up, the 
member should belong to desalt lagoon phase alternate with gulf facies phase. As shown in Figure 5. 
Fig. 4 Lithofacies paleogeographic map of Sanjiachong Formation of Shaoshan coal field 
Fig. 5 Lithofacies paleogeographic map of Sanqiutian Formation of Shaoshan coal field 
5.Conclusion 
The late Triassic strata of Shaoshan coal field of Hunan province were conformed in estuarine-lagoon 
facies. The major facies consist of strand plain, estuarine-lagoon, tidal flat and delta. During the deposit 
of Sanqiutian, the intermittent marine transgression covers Xiangtan, Zhuzhou and other depressed basins 
which convert into swampy lake. 
The late Triassic deposits of Shaoshan coal field mainly include terrigenous clastic rock and pelite. 
The color of sedimentary rock varies from grey to black. The low compositional maturity and high 
textural maturity is the main characteristics of sedimentary rock in the research area. The combination of 
rock, which reveals the reality that  the higher weathering degree of source rocks, the long-range  of  
transportation of fragmentary material and sedimentary environment of bay-freshwater lagoon, is 
quartzose conglomerate, inequigranular quartz sandstone, quartzwacke, arenaceous pelitic quartz siltstone 
and sandy and aleuritic texture mudstone. 
Paleogeography of research area in late Triassic: the South China ancient land further rises and 
expands into northwards and southwards which integrate Mufu, Xufeng and Wulingzhu mountain region. 
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The region area is the primary denuded zone. The sea water can go through Youxian and Chaling to gulf 
of Hunan and Jiangxi province. 
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